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Summary : The direct projections from the motor cortex to the ipsilateral interstitial nuleus of Cajal were investigated using anterograde (3H-Leucine and 3H-Proline autoradiography) tracing methods. Direct connections from the motor cortex to the interstitial nucleus were found only on the side ipsilateral to the injections. Szentagothai (1943) hypothesized that the interstitial nucleus of Cajal and nucleus of Darkschewitsch take part in vertical and rotatory eye movements, as a relay center for cortical and vestibular inputs. Hassler and Hess (1954) reported that low frequency stimulation of the interstitial nucleus of Cajal results in rotatory movements around the longitudinal axis of the body. On the other hand, using a stimulation technique according to Hess in the cortical premotor and motor areas, the head-raising effects were seen on the dorsal part of the lateral wall of gyrus proreus and the rotation, separated from ipsiversive turning, on the lower lip of the cruciate sulcus (Hassler 1966) . Three midbrain nuclei, the nucleus prestitialis, nucleus precommissuralis (nucleus cornmissurae posterioris) and nucleus interstitialis of Cajal, were described by Hassler (1966) concerning the direction of specific movements (raising, lowering and rotatory movements), and the frontal cortical connections to these nuclei were speculated (see his Figure 13 During our extensive studies of subcortical projections arising from the areas 4 and 6, and their subareas, we were able to detectm assive terminations of corticofugal fibers within the interstitial nucleus of Cajal.
Twenty-six adult cats were given a local injection of 3H-Leucine or an equal mixture of 11-Leucine (L-4, 5-3H-Leucine, specific activity 57 Ci/mmol ; Radiochemical Centre Amersham) and 3H-Proline (L-5-3H-Proline , specific activity 22 Ci/mmol ;
Radiochemical
Centre Amersham) into cortical areas 4 or 6 or adjacent areas, unilaterally, taking special care that the injection did not leave the cortical gray matter. The original fluid of the tritiated amino acid was evaporated under nitrogen gas or vacuum conditions and then reconstituted in concentrations of 10-60 pCi/1i1 with sterile saline or de-ionized, distilled water. All injections were made within 20 to 30 minutes by a glass micropipette attached to the needle of a 1-pl Hamilton syringe into the cortex ; the needle was left in place for ten minutes after the injection was finished. The total . volume of tracer solution injected per animal varied between 0.5-2.0 pl and the total activity between 10-60 pCi.
After five to nine days survival times, the cats were anesthetized and perfused through the left heart ventricle with 0.9% NaCl solution, followed by 10% neutral formalin. After paraffin embedding, the brains were cut transversely at 15 pm and processed according to standard autoradiographic procedures (Cowan et al. 1972) . Individual sections were mounted and coated with Sakura NR-M2 emulsion, stored in light-tight containers at 4°C for 4 or 8 weeks, developed in Rendol for 8 minutes and counter stained with cresylviolet. The injection sites and terminal distribution of the label were examined microscopically under bright-and darkfield illumination.
Six of twenty-six adult cats with tritiated amino acid injections showed terminal labeling within the interstitial nucleus of Cajal. In cat 418 two injections (2 x 1.0 pl of 3H-Leucine in concentrations of 30 pCi/p1) were made into the middle portion of anterior sigmoid gyrus. There was a slight additional involvement of the dorsal part of the lateral bank and dorsal bank of the presylvian sulcus. In this case high density of terminal labeling is well demonstrated within the interstitial nucleus of Cajal on the side ipsilateral to the injection (Fig. 1A. B) . A few extensions of grain accumulations running from the dorsomedial or dorsal border of the nucleus are seen in the nucleus of Darkschewitsch and the lateral part of the periaqueductal gray (level 2 in Text- Fig.  1 ). No labeling in the oculomotor nucleus is present. At the level of the subthalamic nucleus some labeled fibers can be seen coursing dorsomedially from the zona incerta to enter the rostral portion of the nucleus interstitialis [nucleus prestitialis of Hassler (1966) found, pass through the prerubal region to reach the interstitial nucleus (level 2 in Text- Fig. 1) . A great deal of terminal labeling in the interstitial nucleus was also observed in cat 493 following three injections (2 x 1.0 pl and 1 x 0.5 pl of 3H-Leucine in concentrations of 30 pCi/pl) in the lateral sigmoid gyrus. In the other four cases with injections of 11-aminoacids into area 6a6 [according to the cytoarchitectonics of Hassler and Muhs-Clement (1964)1, a terminal labelings were also seen within the nucleus.
A direct prefrontal cortico-oculomotor pathway arising from the sulcus principalis cortex or area 8 in the monkey was recently reported using the anterograde-labeling HRP method, and some fibers leaving the pathway and terminating in the accessory oculomotor nuclei, including the interstitial nucleus were suggested (Leichnetz 1980) . According to this report, the pathway takes a transthalamic (non-capsular) course passing through the medial subthalamic region. This type of non-capsular course was not detected in the present experiment. An electrophysiological study also reported monosynaptic connections from the frontal eye field to the interstitiospinal tract neurons (King et al. 1980) . The action of the interstitial nucleus involving conjugated gaze shifts and postural adjustments was suggested (Hassler and Hess 1954, King et al. 1980) . The most effective sites of evoked EPSPs in the interstitial nucleus were deep to the presylvian sulcus ipsilaterally and near the medial wall of the cortex deep to the cruciate sulcus contralaterally (King et al. 1980) .
From the present experiments, it does not appear to be conclusive where exactly the cells of origin of the cortico-interstitial fibers are located. However, the anterior sigmoid gyrus and the lower bank of the cruciate sulcus seem to be possible areas of origin. The cortical input terminating within the interstitial nucleus was clearly shown with an autoradiographic technique. The HRP study of the interstitial afferents in progress in our laboratory will reveal the cells of origin of this pathway.
Detailed studies on the synaptology of the interstitial terminations are needed to clear the function of the interstitial nucleus. 1B. Bright-field photomicrograph of the same region in Fig. 1A showing the interstitial nucleus of Cajal and the nucleus of Darkschewitsch.
Scale bar indicates 300 pm.
